Objectives: To examine patterns and perceived benefits of seven major complementary health approaches (CHA) among older adults in the United States. Methods: Data from the 2012 National Health Interview Survey (NHIS), which represents non-institutionalized adults aged 65 or older (n = 7,116 unweighted), were used. We elicited seven most common CHA used in older adults, which are acupuncture, herbal therapies, chiropractic, massage, meditation, Tai Chi, and yoga. Survey participants were asked to self-report perceived benefits (eg, maintaining health and stress reduction) in their CHA used. We estimated prevalence and perceived benefits of CHA use. We also investigated socio-demographic and clinical factors associated with the use of any of these seven CHA. Results: Overall, 29.2% of older adults used any of seven CHA in the past year. Most commonly used CHA included herbal therapies (18.1%), chiropractic (8.4%), and massage (5.7%). More than 60% of older CHA users reported that CHA were important for maintaining health and well-being. Other perceived benefits included improving overall health and feeling better (52.3%), giving a better sense of control over health (27.4%), and making it easier to cope with health problems (24.7%). Older adults with higher education and income levels, ≥2 chronic conditions, and functional limitations had greater odds of using CHA (p < .01, respectively). Conclusion: A substantial number of older CHA users reported CHA-related benefits. CHA may play a crucial role in improving health status among older adults. At the population level, further research on the effects of CHA use on bio-psycho-social outcomes is needed to promote healthy aging in older adults.
Complementary health approaches (CHA) are 'a group of diverse medical and health care systems, practices, and products that are not generally considered part of conventional medicine,' (1) such as acupuncture, chiropractic, herbal therapies, and yoga. In 2012, the prevalence of utilizing CHA was 31% among adults ages 50 or older in the United States (2) . Recent studies suggest that Americans are using CHA to improve and/or manage their health (2, 3) . For example, individuals have diverse motivations for using CHA from treating specific conditions, such as back and neck pain (eg, chiropractic and massage) (4) (5) (6) (7) , to improving general health and wellness (eg, herbal therapies and meditation) (2, (8) (9) (10) (11) (12) .
These studies, however, lacked specificity of CHA or focused on the general U.S. population (13, 14) . Furthermore, these studies did not address self-reported perceived benefits of using CHA in older adults. Compared to their younger counterparts, older adults are more likely to have chronic conditions (eg, arthritis, heart and pulmonary diseases, and diabetes) (15) , and the cost of living longer increases steadily from age 66 ($5,562) to age 96 ($16,145) on average per capita Medicare spending, as health services utilization increases with age in older adults (16) . Yet, relatively little is known about to what extent older adults use CHA and their self-reported benefits of using CHA.
CHA were previously known as complementary and alternative medicine (CAM), but the term became blurry as most people use these non-mainstream health practices in addition to their conventional medicine (17). In particular, it is important to understand why older adults use CHA in addition to their potentially burdensome and fragmented care, so that healthcare providers and public health professionals can better evaluate patient-value based care (18) , by consideration of integrating CHA into conventional healthcare practices. As a result, we investigated the patterns and perceived benefits of utilizing CHA in adults aged 65 or older. We sought to answer the following questions: First, what are the prevalence of seven major CHA types, and which socio-demographic and clinical factors are associated with the use of CHA? Second, what are self-perceived benefits of using CHA in older adults?
Methods

Data Source and Study Sample
We collected data from the 2012 National Health Interview Survey (NHIS), which was administrated by the National Center for Health Statistics of the Centers for Disease Control and Prevention (19) . The NHIS is an annual cross-sectional in-person interview survey to demonstrate healthcare trends (eg, health status and health services utilization) among non-institutionalized civilians in the United States (19) . The NHIS collects comprehensive information about healthcare trends related to CHA, including patterns of use and perceived benefits for use every 5 years. The 2012 NHIS data set contains the most recent data for CHA use. The survey response rate was 61.2% in 2012 (20) . Of all sampled adults [n = 34,525 unweighted (ie, raw sample size)], we included all sampled adults ages 65 and over (n = 7,382 unweighted). We excluded observations with missing values (n = 266 unweighted) in covariates (3.6%), which were missing completely at random as determined by the Little's test (p = .057) (21) , leaving the final analytic sample size of 7,116. Our study was exempted from the Institutional Review of Board review (#2000021662) at Yale University School of Medicine, as we used publicly available deidentified data from the CDC.
Measures
Use of CHAs
The NHIS specifically asks about the use of 36 different CHA types in the past 12 months. Based on the previous CDC technical report (3) and existing studies (2, 12, (22) (23) (24) , we identified seven most commonly used CHA types in older adults. We created seven binary variables (yes/no) for CHA use in acupuncture (n = 137 unweighted), herbal therapies, excluding vitamin or mineral supplements (n = 1,268 unweighted), chiropractic (n = 578 unweighted), massage (n = 385 unweighted), meditation (n = 168 unweighted), Tai Chi (n = 97 unweighted), and yoga (n = 250 unweighted).
Perceived benefits of using CHA In the top three CHA types used, NHIS respondents were asked whether or not the CHA use provided specific benefits, such as: (a) a better sense of control over health; (b) stress reduction/relaxation; (c) better sleep; (d) feeling better emotionally; (e) made it easier to cope with health problems; (f) improved overall health/feeling better; and (g) improved relationships with others. Further, the NHIS also asked if CHA was (h) important for maintaining health and wellbeing in general. Using these questionnaire items, we created eight indicator variables (yes/no) to represent perceived benefits of CHA use in the past year.
Covariates
Covariates included age, sex, race/ethnicity, marital status, educational attainment, geographic region, poverty status as determined by federal poverty level (FPL) (25) , self-reported health status, moderate mental distress using the Kessler's K6 scale (26) , and functional limitations. In addition, the NHIS asks whether or not each sampled adult currently has 10 chronic conditions: asthma, arthritis, cancer, diabetes, hepatitis, hypertension, chronic obstructive pulmonary disease, coronary heart disease, stroke, and/or weak or failing kidneys (15) . Using this information, we constructed a categorical variable (0, 1, or ≥2 chronic conditions).
Data Analysis
First, we examined the extent to which socio-demographic and health-related characteristics were different among U.S. adults ages 65 and over by each CHA use. For each socio-demographic and health-related variable, we used cross-tabulations and weightcorrected Pearson's chi-squared statistics (ie, design-based F-tests) to investigate the differences in each CHA type. Using these raw p-values, we estimated p-values using a false discovery rate method to perform multiple comparisons across different CHA types (27) . Second, we estimated the odds of using any of seven CHA types using a multivariable logistic regression model. Lastly, we descriptively investigated patterns of reporting each of perceived benefit among those who reported using CHA in the past year. We conducted all analyses using Stata 13.1 (College Station, TX) (28), and accounted for NHIS' complex survey sample design (eg, unequal probability of selection, clustering, and stratification) (19) . For multiple comparisons tests, we used the MULTTEST procedure in SAS 9.4 (Cary, NC). A p-value of .05 (two-sided) was used for the level of statistical significance in our statistical analyses.
Results
Characteristics of the Study Sample
We found that 2,034 (29.2%, weighted) of 7,116 older adults, which represent 11.7 million older adults nationally, reported using any form of seven elicited CHA types in the past year. Table 1 presents socio-demographic and health-related characteristics of the study sample. Most common CHA types used were herbal therapies (18.1%), chiropractic (8.4%), and massage (5.7%) in older adults. The majority of the study participants were adults ages 65-74 (57.2%), female (56.1%), non-Hispanic whites (79.4%), married (55.8%), and had an educational level of some college or higher (50.7%). In enabling factors, each characteristic was different by each CHA type at the level of p < .05. In need factors, the distributions of self-reported health status were different in massage, meditation, and yoga (p < .05, respectively). Similarly, the distribution of mental distress was different in massage and meditation (p = .014), respectively. Table 2 presents adjusted odds ratios (AORs) of using any of seven major CHA types in older adults. In predisposing factors, adults ages 75 or older and male older adults had 40 and 27% lower odds of using any CHA, when compared to younger (65-74) and female older adults, respectively (p < .001). In racial/ethnic groups, non-Hispanic blacks and Hispanics had 42 and 38% lower odds of using any CHA, when compared with non-Hispanic whites (p < .001 and p = .001, respectively). For educational attainment, a higher level tended to have a greater likelihood of reporting the CHA use in the past year (p < .005).
Odds of CHA Use in Older Adults
In enabling factors, individuals with poverty status of 200-399% FPL and ≥400% FPL had 1.47 and 1.83 times greater odds of reporting the CHA use when compared with those with under 200% FPL (p < .001). For geographic region, older adults residing in Midwest and West regions had 1.44 and 1.54 times greater odds of using CHA when compared to the Northeast region (p = .008 and p = .001, respectively). In need factors, those with one or ≥2 chronic conditions had 1.33 and 1.39 times greater odds of reporting the CHA use when compared to individuals with no chronic condition (p = .018 and p = .002, respectively). Finally, older adults with functional limitations had 1.28 times greater odds of using CHA than those without functional limitations (p = .003). Notes: p-values were adjusted for multiple comparisons across seven CHA modalities using the false discovery rate (FDR) method. *Includes widowed, divorced, separated, and living with a partner. † Indicates federal poverty level. Table 1 .
Continued
Perceived Benefits of CHA Use
Self-reported perceived benefits of utilizing CHA in older CHA users by age group are presented in Figure 1 . Regardless of age groups, 52.3% of CHA users reported that CHA use improved their overall health and feeling better and 68.9% of CHA users stated that CHA use was important for them to maintain health and wellbeing. Improving relationships with others was the benefit that respondents were the least likely to receive by utilizing CHA (11.9%), regardless of age groups. Older adults ages 65-74 were more likely to report every domain of perceived benefits than those ages 75 or older, except one benefit called, 'made it easier to cope with health problems' (23.3 vs 27.5%).
Discussion
Using a population-based cross-sectional design, we investigated patterns and perceived benefits of CHA use among non-institutionalized older adults ages 65 or older in the United States. When extrapolated to the entire U.S. population, 29.2% of older adults (11.7 million) would have used some form of CHA in the past year. The most commonly used types of CHA were herbal therapies, chiropractic, and massage. Furthermore, these CHA users reported various perceived benefits, such as having better sense of control over health, feeling better emotionally, and reducing stress.
We could not make a direct comparison of prevalence of CHA use in older adults with previous studies, as they had different populations of interest (eg, any adults and women) or used different inclusion criteria for CHA (29) (30) (31) (32) (33) . However, our prevalence of CHA use in the past year and CHA use ever among older adults were similar to those of a previous study (2) . For instance, a previous study reported that three most commonly used CHA types were herbal therapies (18.6%), chiropractic (8.7%), and massage (6.9%) in midlife and older adults (2). Our findings highlight that a substantial number of older adults use CHA similar to a previous study (2) .
In our multivariable logistic regression analysis, we found that higher levels of education attainment and income were independently associated with CHA use in older adults. Geographically, older adults in Midwest and West regions had a higher likelihood of using CHA when compared to those in Northeastern region. In clinical characteristics, having more chronic conditions and functional limitations were also independently associated with the CHA use in older adults. These findings have major implications in the future research. First, future research should address whether CHA use helps older adults manage their multiple chronic conditions, and second, whether better socioeconomic means (eg, educational attainment and income) have mediating or moderating roles in such relationship. Addressing these gaps can help better understand the dynamic roles of CHA use in patient-centered care among older adults with multiple chronic conditions, for example.
Our study highlights self-reported perceived benefits of CHA use among older adults. In particular, more than half of older CHA users reported that CHA were important for maintaining health and wellbeing and improved overall health and feeling better. While we do not know whether they used CHA for treatment only, for wellness and health promotion only, or both, future research should investigate roles of CHA by reason for use to better meet bio-psycho-social needs in older adults.
There are several implications from our findings. First, because a substantial number of older CHA users reported benefits from utilizing CHA, more CHA research assessing diverse patient outcomes among older adults at the populational level is needed. By integrating CHA into conventional medical care, there may be value-based care, which particularly addresses psycho-social aspects of health in older adults. Second, clinicians should be aware that CHA use may be common in their older patients. They should be informed about CHA use to provide optimal patient care in their clinical practice. For example, certain herbal therapies may have drug-herb interactions, leading to serious adverse drug events (eg, kava and antidepressants). Clinicians should actively ask patients about CHA use and monitor potential interactions and side-effects.
There are several limitations in this descriptive study. First, questionnaires for CHA use and its perceived benefits are self-reported, and their results are subject to recall bias. Second, the data were collected in 2012, such that patterns and perceived benefits of using CHA among older adults may be different now. Third, the current study lacks specificity in CHA use (eg, frequency and intensity). CHA use with respect to frequency and intensity should be evaluated to better understand CHA's roles in improving perceived benefits among older adults.
In conclusion, nearly one third (29.2%) of older adults used some form of CHA in the past year, and among older CHA users, they reported a wide range of perceived benefits from using CHA. Because CHA may play a crucial role in improving healthy lifestyles in older adults, further research on the effects of CHA use on patient outcomes in bio-psycho-social domains is needed to promote healthy aging in older adults.
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